
 

 

 

 

 

 

 

 

 

 

 

                                                                      

                              

    

        

    

     

      

      

        

      

        

           

  

A 

S
u

s
p

e
n

s
io

n

d
a

y
 3

_
C

-T
A

P
-1

d
a

y
 3

_
1

h
O

L
-T

A
P

-1

d
a

y
 3

_
2

4
h

O
L

-T
A

P
-1

d
a

y
 3

_
4

8
h

O
L

-T
A

P
-1

d
a

y
 3

_
C

-M
E

T
-1

d
a

y
 3

_
1

h
O

L
-M

E
T

-1

d
a

y
 3

_
2

4
h

O
L

-M
E

T
-1

d
a

y
 3

_
4

8
h

O
L

-M
E

T
-1

d
a

y
 3

_
C

-P
IT

-1

d
a

y
 3

_
1

h
O

L
-P

IT
-1

d
a

y
 3

_
2

4
h

O
L

-P
IT

-1

d
a

y
 3

_
4

8
h

O
L

-P
IT

-1

d
a

y
 1

0
_

 C
-T

A
P

-1

d
a

y
 1

0
_

 1
h

O
L

-T
A

P
-1

d
a

y
 1

0
_

 2
4

h
O

L
-T

A
P

-1

d
a

y
 1

0
_

 4
8

h
O

L
-T

A
P

-1

d
a

y
 1

0
_

 C
-M

E
T

-1

d
a

y
 1

0
_

 1
h

O
L

-M
E

T
-1

d
a

y
 1

0
_

 2
4

h
O

L
-M

E
T

-1

d
a

y
 1

0
_

 4
8

h
O

L
-M

E
T

-1

d
a

y
 1

0
_

 C
-P

IT
-1

d
a

y
 1

0
_

 1
h

O
L

-P
IT

-1

d
a

y
 1

0
_

 2
4

h
O

L
-P

IT
-1

d
a

y
 1

0
_

 4
8

h
O

L
-P

IT
-1

H
e

p
a

R
G

 s
p

h
e

r
o

id
s

0

5 0

1 0 0

1 5 0

C Y P 3 A 4  E n z y m e  a c tiv ity

E
n

z
y

m
a

ti
c

 A
c

ti
v

it
y

(p
m

o
l/

m
in

-m
il

li
o

n
 c

e
ll

s
)

P la t i n g  m e d i a

3 -d a y  c u l tu r e

M e t a b o l is m

 m e d ia  3 - d a y

 c u l tu r e

In d u c t io n

 m e d i a

3 - d a y

 c u l tu r e

P la t in g

m e d i a

1 0 -d a y

c u l t u r e

M e t a b o l is m

 m e d i a

1 0 -d a y

 c u l tu r e

In d u c t io n

 m e d i a

1 0 -d a y

 c u l tu r e

2 D  H e p a R G

3 D  H e p a R G

****
****

B C 

Supplementary S2: Liquid chromatography-mass spectrometry analysis of major 

CYP450 enzyme CYP3A4 (Formation of 1-hydromidazolam from midazolam) in 2D and 

3D HepaRG cells (A). HepaRG cells in 2D (100,000 cells/ well) cultured in different media 

types – DMSO containing (M1, M2) and non-DMSO (M3) with matrigel overlay conditions 

(OL) at different time points. HepaRG spheroids (1,000 cells per well). Data is 

representative of 3 independent experiments. Rate of formation of 1-hydroxymidazolam 

(CYP3A4) from midazolam in 3D spheroid culture (B), data mean of two independent 

experiments (± SD) from 14-day cultured HepaRG spheroids with various seeding 

densities. CYP450 enzyme CYP3A4 (Formation of 1-hydromidazolam from midazolam) 

of HepaRG spheroids cultures at day 21 and day 28 (C), data mean of two independent 

experiments ±SD. 


